The bullwhip effect shows the dynamics of accumulating order rate that exceeds the tentatively stable actual demand rate. This paper aimed to assess the relative role of e-SCM systems as consumer demand orders cascading upstream supply chain network. The study's population, consisting of the managers (senior and functional levels) including supervisory level (nonmanagerial) from retail sales, logistics, warehousing, marketing, manufacturing and IT hubs organisations, comprised of 460 respondents. In order to achieve the paper's objective, the researcher developed and distributed a survey questionnaire and collected and analysed the data using Statistical Package for the Social Sciences (SPSS). The empirical results from the study reveal that business-to-business information technology (B2BIT) diffusion frequencies have an effect on supply chain performance and e-SCM implementation promotes connectivity among supply chain partners to entrench commitment of the exchanged demand order information to mitigate the bullwhip effect.
INTRODUCTION
An integrated manufacturing procedure with highly linked facilities and distribution channels that function together to acquire raw materials, transform raw materials into intermediate and final products, and deliver final products to retailers, is referred to as a supply chain network Fu et al. (2014) . Such a supply chain can be represented by a directed graph composed of nodes and arrows. According to Fu et al. (2014) supply chain management (SCM), or supply chain optimization (SCO), is a set of methods used to efficiently integrate suppliers, manufacturers, distributors and retailers, so that goods are produced and distributed in the right quantities, to the right locations, and at the right time, in order to reduce system-wide costs while satisfying service level requirements Fu et al. (2014) . Lately it is gradually becoming hard for corporations to compete on a world-wide scale with only heuristic decisions on basic illustrations. In several corporations, management has reached the conclusion that optimizing the product flows cannot be attained without applying a systematic approach to the business. More and more approaches and techniques from control engineering are now utilized to design SCM strategies for achieving various goals Fu et al. (2014) .
The amplitude in demand order variability (DoV) as orders surge upstream in the supply chain network epitomises a harmful effect known as the bullwhip effect. The real consumer demand orders have comparatively evinced less variability while trading supply chain members on the midstream and upstream stages experience the amplified order vacillations. The oscillator effect reveals a number of pernicious problems throughout the supply chain networks, as downstream sites include harmful bloated inventory and shortages with poor customer service (Makui and These empirical revelations exhort the supply chain trading partners to exert efforts on maximizing profits through optimisation of the product flows and availability as the operational imperative underpinned by electronically-enabled supply chain management (e-SCM) systems. Electronically-enabled supply chain management has tentatively integrative prospects to manage the overall flow of products on frequencies of order replenishment rates, quasi-real-time information sharing, and finance on transactional committed orders from the supplier's supplier to the customer's customer on reduced oscillator effect (Folinas et al., 2004; Chae et al., 2005; Miao and Chen, 2005) . The integration of clockspeed-based flow in a given chain network involves activities such as "the sharing of information about production, inventory level, delivery, shipment, capacity, sales and performance with firms and between supply chain members" (Patnayakuni and Rai, 2002 ; Lin and Lin, 2006) .
The synthesis of the above revelations informs the thematic configuration of this study from the custodian of information to the lead suppliers in the industry. This study investigates the selected fast moving consumer goods (FMCG) industry on the amplified consumer DoV as orders cascade from downstream (retailers) to the midstream and upstream (distribution centres, manufacturers as capacitated suppliers, and lead suppliers and n-tiers) sites of the supply chain network. The authors synopsis of the consumption cycle of the end product as stable while the orders for raw material are highly variable, increasing costs and making it difficult for supply to match demand (Chopra and Meindl, 2007; Cachon and Terwiesch, 2009 ). The magnitude of consumer DoV is presented in the figure below where the amplification of demand orders moves all echelon parties in the supply chain away from the efficient frontier with diminishing customer service levels. Figure 1 indicates the phenomenon that occurs in a supply chain when order size variability is amplified as orders move upstream in the supply chain from the retailer to the manufacturer. In other words, when there are multiple levels to supply chain -n-tiers, lead supplier,manufacturer, distributor, original equipment manufacturer, customer and user the further up the chain, the less predictable the order quantities are. The approach claims that distorted demand information can lead to inefficiency in a supply chain network (Jacobs and Chase, 2008:184) . Although Cachon and Terwiesch,(2009) and Sucky (2009) argue on demand volatility as one moves up the supply chain, that anti-bullwhip effect should be reflected as manufacturers depict less demand volatility than retailers through production smoothing relative to consumer demand. Generally, the bullwhip effect depicts the dynamics of accumulating order rate by the downstream site that exceeds the tentatively stable actual demand rate as one communicates demand orders to the upstream supply chain site. The objectives of this study include to:
 Analyse the challenges of e-SCM systems from the perspective of the bullwhip effect on the selected FMCG industry.
 Assess the relative role of e-SCM as consumer demand orders cascading upstream supply chain network in the FMCG industry.
 Understand the relationship of the extent to which the phenomenon of the bullwhip effect can be explained by e-SCM systems.
LITERATURE REVIEW Supply Chain Management and Information Technology (IT)
Information technology and internet have had a remarkable impact on the way corporations function today. This technology has developed rapidly over the past few years that it is hard to speculate what the future holds. Globalization, Internet and hyper competition give a new dimension to the market and operation. All three forces emphasize the pressure to decrease prices. The reasons should be sought in the rising interest in electronic commerce. Trends towards globalization, logistics and the development of ICT, including e-commerce, are uniting to restructure the world's trading patterns and subsequently physical trade flows. Online commercial services and e-commerce capabilities is the reason why internet technology is quickly becoming a powerful business tool. The net is prepared to become a medium by which corporations trade, make contracts, exchange data and information, discuss designs and locate components Temjanovski (2014) .
The effective supply chain management seems to rely on high levels of mutual trust, business process co-operation and strong collaboration with active communication on inter and intraorganisational supply chain performance capabilities. A number of similar definitions are available in the literature and among professional associations, although the definition of supply chain management has evolved overtime as the purposes and components of supply chains have changed. The Council of Supply Chain Management Professionals (CSCMP) defines supply chain management as follows: "Supply chain management encompasses the planning and management of all activities involved in sourcing and procurement, conversion and all logistics management activities. It also includes coordination and collaboration with channel partners, which can be suppliers, intermediaries, third party service providers, and customers. In essence, it integrates supply and demand management within and across companies" (CSCMP, 2011). According to Snyder and Shen (2011:1) supply chain management is "the set of practices required to perform the functions of the supply chain and to make them more efficient, less costly and more profitable. The supply chains are a schematic network that illustrates the relationships between its elements, echelon at each vertical level of the supply chain, a stage or node at the location in the network, the flow of goods, information or money as links between stages and a portion of the supply chain from which products originate (upstream site) and the demand end (downstream site)".
These definitions dovetail the elements of internal and external integrated processes in the supply chain networks, Wisner et al. (2009:447) define process integration as "coordinating and sharing information and resources to jointly manage a process". Process integration can sometimes be an extremely difficult task, because it requires proper training and preparedness; willing and competent trading partners; trust; and, potentially, a change in one or more organisational cultures. The use of supply chain information technology (IT) to share and integrate data between buyers and suppliers is value-creating a virtual supply chain as informationbased rather than inventory-based. The effective supply chain management should epitomise the design and reflect sound management of seamless, value-added processes across extended enterprises to meet the real needs of the end customer. Christopher (2011:103) stresses that "supply chain partners can only make full use of quasi-real-time shared information through process alignment, collaborative work between buyers and suppliers, joint product development, common systems and shared information". The integration of IT allows for the efficient transmission of information throughout the supply chain which in-turn facilitates supply chain integration for amelioration of bullwhip effect. The underpinning view of an extended enterprise stresses a higher level of collaboration and synchronization on the underlying agile network. In modern economies, the supply chains compete with supply chains on distinct and hard to replicate capabilities to maintain the competitive essence on new revenue opportunities. The supply chain IT portrays as an essential impetus tool for global supply chain competitiveness to enable a high degree of visibility, connectivity, responsiveness and flexibility in supply chain configurations.
Electronically-enabled Supply Chain Management (e-SCM)
According to Lin (2013) electronic supply chain management system (e-SCM) is a form of Internetbased interorganizational system (IIOS) that provide companies with a platform to improve communication, coordination, and collaboration across organizational boundaries. It is therefore important to increase competitiveness. Compared to early forms of IIOS, such as internet-based electronic data interchange (EDI), e-SCM depends greatly on socio-technical interactions (e.g., shared database and joint decision making support) to allow the integration of fragmented, silo-oriented supply chain procedures with low cost and rich content. E-SCM has been discussed in recent literatures as a technology that can offer adopters with numerous operational and strategicbenefits. Whereas the short-term, operational objective of e-SCM is to increase productivity and decrease inventory and cycle time, and the long-term objective focuses on the development and innovation of the end-to-end processes between companies, their customer, and suppliers. Although e-SCM efforts sometimes fail to reach forecasted results, e-SCM is now a Strategic management system to improve competitive position and a major concern for top-level managers. Therefore, identifying and understanding the factors influencing the e-SCM adoption decision is one of the fundamental requisites for development of e-SCM solutions Lin (2013) .
Information technology integration includes the exchange of knowledge with partners up and down stream of the supply chain, allowing them to collaborate and to create synchronised replenishment plans. The rationale dictates that IT should be interlinked with integration and active coordination to enhance the levels of responsiveness and flexibility while aligning diffusion with technology clock speed. Kim and Im (2002) imply that the fundamental impact of IT on supply chain performance can be achieved "when the network is evolved from a network for data exchange into knowledge sharing space". In other words, the impact of IT on supply chain is more about knowledge sharing and product development than a cost savings exercise. The organisations in an electronic supply chain network should therefore be able to share and create knowledge through the information exchange, brokerage, and integration cycle. Electronic supply chain design builds the high-speed communication infrastructure among companies inside the supply chain based on IT and the shared information (Kim and Im, 2002 ). Ngai, Chau and Chan (2011:246) discovered that "a highercompetitive environment encourages supply chain partners to collaborate and develop supply chain and IT integration competence to achieve satisfactory supply chain agility".
FMCG retail stores create value for their customers and extensively appropriate value from the markets through innovative retail business models (Sorescu, Frambach, Singh, Rangaswamy and Bridges, 2011:3). Certain retail companies like Walmart (Global Company) and the Shoprite group (South African company) seem to be competitively positioning themselves ahead of others in their territory through constant innovative business models. According to Verma and Boyer (2010:176) "RFID utilises an integrated circuit and a tag antenna printed on a tag to transmit and record information on the product with an ability to capture more information on a product in a faster, cheaper manner, offers supply chain partners a chance to exchange more information across the supply chain and improve overall forecasting accuracy". The electronic integrated systems facilitate the exchanging and sharing of information in terms of order information, operation information, strategic information, and strategic and competition information in an inter and intra-organisationalconfigured supply chain network (Seidmann and Sundarajan, 1997; Daniel et al., 2002) . Radio Frequency Identification (RFID) is "a technology that uses waves to automatically identify individual items or products in real time in a given supply chain" (Poirier and McCollum, 2006) .
Essentially, the visibility of information flow through the RFID system (figure1) facilitates the forecast accuracy, real-time data and interlink among the supply chain partners (suppliers, supplier DC, retailer DC and retail outlets) to enhance frequencies of replenishment rate. If the integrated e-SCM system is not utilised, the vacillations of demand orders sequences amplify upstream in the supply chain network (known as the bullwhip effect). This means that the retail store outlets are highly restricted on in-house systems and extensively reliant on suppliers with direct store delivery while the retail DC experiences slow information flow with no interlace electronic system on inventory status/ product availability, exchange of demand orders or order tracking with RFID.
Hugo et al., (2008:258) underpin an implacable IT from both figures (figures 1 and 2) as "one of the major integrating impetus behind the development of supply chain management".
The real-time accessibility to accurate and massive information in the network is greased by integrated IT. SimchiLeviet al., (2008:405) further note that "the importance of information technology to achieve supply chain integration is emphasised when applying strategies that reduce lead time and increase the service level, the timelessness and availability of relevant information is critical". The efficient flow of information among supply chain partners is enabled and facilitated by adopting an integrated information technology system that underpins swift responsiveness and accurate information flow along the supply chain network.
Generally, the nature of SCIT systems with exchanged information from a central hub data warehouse allow the integration of fragmented, silooriented supply chain processes with low cost and rich content. Yao et al., (2007:884) describe electronic supply chain management (e-SCM) systems as "one kind of inter-organisational systems (IOS) that enhance communication, coordination and collaboration between trading partners".
Strategic nature of Electronically-enabled Supply Chain Management (e-SCM)
The inter-connectivity nature of modern supply chains are embedded in highly desirable electronically-enabled supply chain management systems. These seamless linkages between supply chain partners seem to entrench velocity on realtime information flow in consumer demand and supply sides, inventory status and availability, and capacity availability. Li et al., (2009) , and Darwish and Odah (2010) support that supply chain management technology has an ability to achieve accurate forecasts by communicating real-time data (accurate point-of-sales data) and increase in inventory visibility (access updated current retail, distribution centres and supplier inventory status) in which the costs of transacting will be reduced amongst the trading supply chain partners. The insights into e-SCM systems diffusion uphold the importance of electronic intra-and interorganisational systems that enhance communication, coordination and collaboration between supply chain partners.
The contemporary business environment reveals that competition is "no longer between organisations, but between supply chains" (Heizer and Render, 2008; Wu and Chuang, 2012), and a seamless integrated network of key business processes from end users should embrace e-SCM diffusion as an open collaborative system. The e-SCM diffusion "involves both internal diffusion among functional units within an organisation and external diffusion across a large number of interorganisational trading partners" (Smith et al., 2007 (Smith et al., :2595 . In an operationally defined three diffusion stages, Wu and Chuang (2012:476) examine "e-SCM diffusion: 1) Adoption is defined as the extent to which a decision requires being made for the use of e-SCM and a preparation needs to be initiated for the redesign of business processes; 2) Internal diffusion refers to the extent to which e-SCM is used to support key internal organizational activities of the firm; 3) External diffusion indicates the extent to which the firm has integrated its trading partners by e-SCM to perform transactions with them". Wu and Chuang (2012:475) explain further that "the adoption stage describes substages of knowledge acquisition, persuasion and learning, and decision, leading to the actual adoption decision.
The implementation stage comprises activities of preparation of changes to task structure, task process, and technology necessary for innovation deployment". According to 474) e-SCM is defined as "the physical implementation of supply chain management process with a support of information technology while also attempting to make a distinction from the concept of supply chain management". "If the e-SCM diffusion between supply chain partners is complex and dynamic in nature, the benefits from e-SCM systems can be disseminated unequally and skewed in favour of members with dominance than dependence members in the chain network" (Subramani, 2004:45-74) . Ke et al. (2009:839) investigate "how different types of power exercised by the dominant firm affect the focal firm's e-SCM system adoption through the effects on the focal firm's trust and perceived institutional pressures. Electronically-enabled supply chain management systems allow trading partners to share real-time information on demand, such as inventory and new product ideas". The uncertainty of e-SCM system diffusion has an effect on adopting updated innovation, and the insufficiency of e-SCM system diffusion is regarded as a "major critical failure factor of supply chain management" (Wu and Chuang, 2012:103-115).
Electronic integrated supply chain systems
Systems integration should support the facets of organisations in terms of flexibility, agility, efficiency and quality to meet the consumer demand, shorten lead-times and provide excellent customer service by mitigating the oscillator effect. Camarinha-Matos and Afsarmanesh (2002:439) define integration as "the process through which individuals of a lower order get together to form individuals of a higher order and also, to integrate is to make it a whole, to complete". Integration implies the creation of proper conditions for various components (independently of the level of autonomy) to be able to dialogue, link, collaborate and cooperate in order to achieve the goals of the supply chain system.
Although supply chain collaboration and integration were used interchangeably as "a tight coupling process between supply chain partners" (Cao and Zhang, 2011:163-180), supply chain integration means "the unified control (or ownership) of several successive or similar process formerly carried on independently" (Flynn et al., 2010:58-71) . Yu et al., (2010 Yu et al., ( :2891 stress that "effective supply chain management is not achievable by any single enterprise, but instead requires a virtual entity by faithfully integrating all involved partners, who should come up with the insightful commitment of real-time information sharing and collaborative management
The challenging problem in a chain network is still the bullwhip effect, even "small fluctuations in consumer demand or inventory levels of the final company in the chain are propagated and enlarged throughout the chain" (Forrester, 1961; Holweg and Bicheno, 2002 ; Jacobs and Chase, 2008; Simchi-Levi et al., 2008). In the same token, the systems integration is also a complex process facing a number of obstacles (Camarinha-Matos and Afsarmanesh, 2002), such as heterogeneity, distribution (physical/geographical), legacy systems without global optimisation/systems or sociable, and continuous and rapid technology evolution, unless the supply chain integration in terms of customers, internal processes functionality and suppliers as a demonstration of strong commitment to the supportive capabilities of segmentation, relevancy, responsiveness and flexibility.
These statements denote that the e-business, supply chain management, and customer relationship management require close integration of information and process across different parts of the organisation on electronic integrated supply chain systems. Furthermore, Lam (2005:149-157) challenges the sheer scale of integrating so many different systems that it adds to the complexity of the project with the required skills and expertise in integration may also prove to be problematic. The electronic integrated supply chain systems should, therefore, entrench the alignment of core capabilities of available channel partners with the product and service needs and priorities of customers anywhere in the supply chain. The e-SCM systems should also allow in-stock availability and prices to be communicated from the wholesaler to the retailer, and orders can be placed in real-time from the retailer to the with reduced consumer demand variability. Eventually the e-SCM should better integrate the virtual value-chain activities that focus on the consumption cycle commencing from product process design to the customer accommodation stage of logistics. Gunasekaran and Ngai (2005:423) advocate that "supply chain management emphasises the overall integration and long-term benefit of all parties on the value chain through cooperation and information sharing". These signify active supply chain communication, usefulness of e-SCM and the application of IT in supply chain management, and seemingly palliate the variability on consumer demand ordering (Yu et al., 2001 ; Barratt and Barratt, 2011).
RESEARCH METHODOLOGY

Research design
The research design outlined a plan and structural framework of how the researcher intended to conduct the study to solve the research problems (Cooper and Schindler, 2008:140). The overall research design was an exploratory survey on the empirical research design framework that constituted the blueprint for the data sources, data collection, data sampling methods and measurement, and statistical analysis of data. This design manifested the plan and structure of the investigation so conceived as to obtain answers to the research questions of the bullwhip effect, and electronically-enabled supply chain management (e-SCM) systems. Blumberg, Cooper and Schindler (2008:195) cited Kerlinger (1986:279) who stated that "a research design expresses both the structure of the research problem and the plan of investigation used to obtain empirical evidence on relation of the problem". This study used a crosssectional quantitative approach (that is, measurements were taken at one point in time on numerical exploration) to analyse data, and the selfadministered questionnaire survey instrument was used for the data collection.
Data Sources
The organisations in retail sales, logistics, warehousing, marketing, manufacturing and IT hubs were the units of analysis in this study, as such the managers (senior and functional levels) including supervisory level (non-managerial) are the subjects within the organisations. Although the supervisory positions, known as the non-managerial category, have been considered for their reliable information and comprehensive understanding of individual retail outlets as well as retail warehousing systems, the senior executives were ideal participants for this study. Nevertheless, it is crucially important for this study to make inferences with intelligible thoughts, sound rational and, above all, cooperative attitudes to produce integrated research on new knowledge and solution-based findings.
Data Collection Survey Instruments
A survey instrument incorporating a list of cases from bullwhip effect, inventory positioning, information sharing, electronic supply chain management and strategic global optimisation activities has been constructed based on the literature reviewed. The content validity of the instrument is established by grounding it in existing literature. A self-developed survey instrument was designed based on the constructs of the conceptual framework using structured questionnaires to enhance research objectivities. While it could be argued that objective scales are more insightful, the study uses the subjective scales because of the multi-sectional nature of the survey. Sekaran and Bougie (2009:197) describe the questionnaire as an efficient data collection mechanism with a preformulated, written set of questions to which respondents record their answers, usually within rather closely defined alternatives.
The pre-formulated thematic instrument (bullwhip effect, information sharing, inventory positioning and optimisation strategies) was grounded within the extant literature review and it was pre-tested using key industry practitioners and academics on a discipline based for suitability to enhance face and content validity. The survey questionnaire was structured into five sections where section one included typical demographics, personal profiles and general information for both the company and individual respondents; representing nominal data (mutually exclusive and collectively exhaustive) and rank-ordered statements (ordinal data). Section two included dichotomous questions (Yes or No) on general perceptions of, inventory management systems to mitigate bullwhip effect, representing nominal data. Sections three and four included interval data with a series of statements that covered operational supply chain networks on bullwhip effect, information sharing, electronic supply chain management integration and global optimisation strategies to ameliorate bullwhip effect. According to Anderson (2009:312 ) the clarity about research questions and types of data collected should allow the researcher to identify the most appropriate quantitative data analysis tools to use on the main underlying option for parametric and/or non-parametric data ( Respondents indicated the degree of agreement or disagreement, where 5 represented "strongly agree" and 1 represented "strongly disagree". In other words, multi-question Likert-type five point scales ranged from strongly agree to neutral to strongly disagree. Sections three and four were used to derive composite scores of data for each variable as representative of interval data. The respondents were assured that the researcher would not disclose the names of the participating firms or individual respondents to honour the confidentiality of the participants from an ethical point of view. The anonymity of respondents tends to yield confidence and create avidity around participation in a research study. The extensive organizational levels question on executives, functional managers and nonmanagerial supervisory staff seem to provide responses at the personal and business levels with proviso of assurance for anonymity and confidentiality.
Data Sampling Methods and Measurement
A non-probability sample that conformed to this study's criteria with purposive sampling is called judgment sampling. Non-probability sampling has some compelling practical advantages to meet the sampling objectives of the study (Blumberg, Cooper and Schindler, 2008:235) . This sampling occurs when a researcher selects sample members to conform to some criterion (Cooper and Schindler, 2008: 397). This method calls for special efforts to locate and gain access to the individuals that do have the requisite information. Convenience sampling was identified based on the design of deliberate sampling for heterogeneity, in which one defines target ranks and departmental persons, and ensures that a wide range of instances from within each echelon are represented. Sekaran and Bougie (2009:276) describe convenience sampling as perhaps the best way of collecting information quickly and efficiently from members of the population who are available to provide it. Referral sampling proved to be the most efficient and effective approach that eventually yielded the majority of the potential respondents of the sampling frame. Snowball sampling relies on approaching a few individuals from the relevant population and these individuals then act as informants and identify other members from the same population for inclusion in the sample (Welman, Kruger and Mitchell, 2005:69).
The retailers (downstream supply chain) and capacitated suppliers (mid and upstream supply chain) in the selected FMCG industry constituted the population of 800 proportionate representatives within five major retail chain stores in eThekwini Metro, South Africa and approximately 300 selective suppliers for these retail groups in food (dairy, frozen, canned and general) and beverages (hot and cold), and a personal health care category were considered for this empirical research study. The sample size of 456 (260 retailers and 196 suppliers) was considered where Sekaran (2003:295) alludes to the fact that sample sizes of larger than 30 and less than 500 are appropriate for most research on population-to-sample size ratios.
According to Sekaran (2003:294) 
Administering the Survey
The method of distributing the questionnaire was self-administered through scheduled delivery and collection of questionnaires within the agreed time intervals to enhance the return rate. The questionnaires were delivered to individual gatekeepers to administer the survey within their domain and most questionnaires were personally administered by the researcher within the eThekwini Metro, South Africa. The relevant letters (gatekeeper's letter, ethical clearance certificate, and consent letter to ensure confidentiality and anonymity) were consistently given to the gatekeepers where the researcher was given permission to enter their domain.
STATISTICAL ANALYSIS OF DATA
The statistical analysis is aimed at examining the research objective for this study. The summarised uni-variate technique examined the distribution of cases on one variable at a time using descriptive statistics (mean and standard deviation) and the bivariate technique using inferential statistics (crosstabulation with chi-square and correlation) and nonparametric statistics. Multivariate analysis as a statistical technique is organised around a scheme of dependence (regression analysis) procedures for the underlying objective to develop models that best describe the population as a whole. Data analysis was realized using statistical methods of analysis, with computer software SPSS. The following dichotomous questions were used to assess the perception of inventory policy and IT within the challenges of the bullwhip effect. Figure 3 indicates general perceptions on inventory policy and effects of information technology where 72% of the respondents agree that inventory control policy at retail level, often propagate customer demand variability towards upstream site. Supply chain information sharing (75%) and electronic supply chain management systems (78%) are considered by the overwhelming majority of the respondents to promote and enhance communication performance to mitigate the bullwhip effect. It is puzzling to discover that the DoV does not influence the business performance targets and customer service levels. Surprisingly, 67% of the respondents indicate channel alignment in supply chain as a hindrance to coordinate inventory positioning. A high percentage (61%) of the respondents indicated that their organisations currently have in-house information technology departments, and 53% of the respondents only gather and manage their inventory using a third party IT system.
Descriptive Statistics
Measures of dispersion and central tendency give a summary indication of the distribution of cases and an average value by describing a single variable within the exploratory study. 
Source: Authors of the paper
This section of the paper advocates that e-SCM systems (M = 4.56) are the most significant systems. These systems seem to create agility and high flexibility that rapidly respond to changing market requirements from diverse customers by quickly delivering the right products and services through effective integration. The respondents ranked the e-SCM system with a standard deviation of 0.850 as "a mechanism to integrate trading supply chain partners at technical, operational and business level with efficient real-time information sharing and active coordination" to mitigate bullwhip effect (Ke et al., 2009:839) . The semantic view of electronicallyenabled supply chain management underpins the effective updated demand forecast (M = 4.04 with 0.996 std deviation) wherein the organisations jointly participate in updating the demand forecast across the stream sites of supply chain. Although the electronically-enabled supply chain management systems are preferably significant to improve flexibility, future strategic communication (M = 3.88) and informal and formal information sharing (M = 3.92) in the dynamic market, as well as information exchange (M = 4.00), are associated with a high order fulfilment rate and a shorter order cycle time to enhance supply chain performance targets in the FMCG industry
The integrated e-SCM systems (M = 3.80) provide flexibility to respond (M = 3.61) to emergency demand order changes, despite the frequent practice that the organisations constantly hold a large inventory to avert inventory stock outs (M = 3.68). The respondents agree that electronicallyenabled supply chain systems have a significant role (highly ranked M = 4.46) to encourage willingness to share sensitive and confidential information (M = 3.60) based on trust, to offer greater control and access to advanced economic information (M = 3.66). Additionally, the system will enhance the profitability level (M = 3.70) and establish common goals and mutual dependency (M = 3.63) between collaborating supply chain partners to further optimise inventory positioning (M = 3.65) with significant reduction in lead times (M = 3.75). Normally, the mean seems to encounter / cross words with outliers (force the value on the mean upward or downward), but the median seems to comprise acceptable values in relation to mean values.
Apparently, the median is the most appropriate locator of the centre for ordinal data and has resistance to extreme scores (Cooper and Schindler, 2008: 438). This study shows the frequency of the data for e-SCM systems are (-2.164) negatively skewed and a 4.57 median, and an updated demand forecast with (-1.050), a negatively skewed distribution and 4.20 median. Nevertheless, all the individual variables with alpha values between 0.830 to 0.842, are negatively skewed as scores stretching towards the left. The variables that indicate the mean around 3.80 or below have the platykurtic distribution although the scores cluster heavily in the centre. The assumption of normality should be met with skewness values equal or below the criterion of ±3.29 (Garson, 2012; Tabachnick and Fidell, 2007) . In rounding off the mean values of the individual variables, the symmetrical distribution is reflected in the same location between the mean, median and mode (4.00) with the exception of e-SCM system has slightly greater median (4.57 or 5.00) and highest alpha value (0.842). Table 2 denotes supply chain trading partners that have introduced three or more B2B IT systems in the last five years with suppliers (6), manufacturing (48) , wholesale (69), retailing (91) and other (18) constituting 51.8% of the sample respondents. It was puzzling to discover that only 48.2% of the sample respondents have been cautiously and conservatively investing less on IT systems. Retailers seem to adapt well on the supply chain technological clockspeed with the value of chisquare (22.511) and the degree of freedom (12), p< 0.05 (0.032). There is a statistical relationship between frequent adoption of new B2B IT systems and the echelon category stream sites of supply chain trading partners. The adjusted R square value of 0.073 has accounted for 7.3% of the variance in the criterion variables to indicate the strength of the model while the F-ratio cites on the significance of the model with an associated significant p-value. The regression equation appears to be useful for making predictions although the values of R² are not explicitly close to 1. In the model quality measure with 100 times adjusted R² into whole percentage terms, the accuracy for continuous dependents should be interpreted as the percent of variability in the dependent explained by predictors in the model. Among all eight dimensions, future strategic communication (β = 0.288, p< 0.05) and advanced economic information (β = -0.098, p = 0.05) were found to be considerably related to the e-SCM systems. Two predictor variables were entered into model 2 (table 1. 3) after the stepwise procedure was executed. The variation in the e-SCM system (7.8% of coefficient of multiple determination) was explained by future strategic communication and advance economic information. Since the R² was not close to 1, there is moderate prediction of F = 18.718 and p = 0.000. The future strategic communication (β = 0.288, p< 0.05) and advance economic information (β = 0.098, p< 0.038) were found to be considerably related with e-SCM system diffusion with t-values indicating the importance of a variable in the model 2. Apart from that, since the tolerance value was more than 0.10 and the VIF was below 10, there was not a multi-collinearity problem between items of the independence variables. The maximum value of Cook's distance is 0.076 under residuals, suggesting no major problem D < 1. Regarding the normal probability plot, the points are lying in a reasonably straight diagonal line from bottom left to top right with no major deviation from normality.
Items
DISCUSSION
This study found fascinating empirical research evidence on e-SCM systems that retail supply chain businesses have fastidiously adapted to technology clock-speed for the last five years. The increase in the diffusion of business-to-business information technology (B2BIT) systems for the last five years has been moderate considering the underpinning technology adaptability using the third-party IT system from industry experts. Apparently, the organisations currently have an in-house information technology department either facilitating or carrying out the required supply chain technology solution. Surprisingly, both upstream and downstream echelon categories agreed that e-SCM systems have a significant role to play in mitigating the consumer DoV in the supply chain network.
This study further discovered that the migration from in-house IT systems to integrated e-SCM systems would entrench close integration of information exchange and processes across different parts of the organisation and inter-organisational linkage. The e-SCM systems diffusion was highly ranked among the meticulously considered variables to alleviate the challenges of the bullwhip effect. Distinctively, the mean vectors of e-SCM systems outwitted the mean vectors of information sharing capabilities by providing efficient real-time information exchange, and active communication and coordination to control the bullwhip effect.
The criterion variable (e-SCM systems) was negatively correlated to advance economic information, flexible response and profitability level with a significance level, while all possible predictor variables were positive to each other except confidential information and lead times. This infers that the e-SCM system diffusion will dampen the willingness to share sensitive and confidential information based on trust among supply chain members. The element of trust is an underlying threshold of integrity to disclose sensitive and confidential information and avoid information reaching rival competitors. Along the same lines, e-SCM systems adoption does not contribute to a significant reduction of lead times and speeding-up the time-to-market process in comparison to VMI and SMI, which directly execute the order replenishment frequencies. The retail stores normally use company representatives for physical monitoring and replenishing the stock on shelves. This category management approach seems to outwit the supply chain electronic communication with respect to inventory management.
The e-SCM systems diffusion also depicted a positive linear relationship to the extent to which the organisations efficiently and timeously communicate the future strategic needs and demand order replenishments throughout the entire supply chain network. This study indicates the linear relationship between e-SCM system diffusion and the extent to communicate the organisation's future strategic requirements throughout the supply chain network. The access to advance economic information negatively related to e-SCM systems with the virtue of legal constraints and templatebased information attachments. Legally constrained or template-based information prohibits the level of access to advance economic information, despite the extent to which e-SCM systems are linked. Ngai et al., (2011:237) argue that integrated supply chain information systems enable different parties along the supply chain to access the operational information of other functions or departments. In a broader empirical perspective, e-SCM systems diffusion depicted key positive associations with the challenges of the bullwhip effect and the likelihood of persuading mutual supply chain business performance targets to deal with the pernicious effect of cascading DoV in the FMCG industry. Communicating future strategic requirements and accessing advance economic information across the supply chain network normally depends on integrating an IT system with timely, efficient and transparent supply chain business information.
CONCLUSION
In a nutshell, the adoption of e-SCM systems has a positive influence and association with the bullwhip effect by effectively communicating and actively coordinating the real-time information exchange. Sometimes the elements of partnership trust, security of information flow and complexity of implementation can prohibit the accessibility to advance economic information. The in-house IT department might have a roguish effect on the compatibility of technology solutions and eventually contribute towards instituting information flow security constraints and debilitating the level of trust. Nevertheless, the ability of a company to communicate electronically should enable it to develop supply networks with traditional players, such as suppliers, manufacturers, distributors, and retailers. Electronically connected supply chains provide the ability to enhance and coordinate supply chain management processes across trading partners.
RECOMMENDATIONS
The antithetical background scenario of the research statement positively envisaged as an ideal problemfree system with optimal functionality through the role of the e-SCM system, quasi-real-time information sharing and optimised inventory positioning to abate and subdue the malignant effect of the bullwhip effect. In this regard, the e-SCM systems are envisaged to underpin the integrated supply chain processes (electronic linkage for supply-and demand-side partners) and the improved profitability through positive supply chain business performance targets and outcomes across supply chain trading partners. In terms of upholding the virtual supply chain networks, the integrated e-SCM systems should provide strategic flexibility to respond to emergency demand order changes in the attempt to minimise inventory stock outs from cascading demand orders upstream. In terms of the supply chain competence and degree of trustworthiness on the underlying integrated e-SCM systems, the FMCG industry should galvanise the willingness to share sensitive and confidential information based on trust and to enhance accessibility on advance economic information. These findings reflect the electronic supply chain competencies that relate to prompt decision and commitment to strategic supply chain flexible responses.
